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(57) ABSTRACT

A plurality of process cartridges, each including an electro-
photographic photosensitive drum, and a process device act-
able on the photosensitive drum, are detachably mountable to
an electrophotographic image forming apparatus for forming
an 1mage ol a recording medium. The 1mage forming appa-
ratus mcludes an opening and closing member; an interme-
diate transier member or a recording medium bearing mem-
ber provided in the opening and closing member such that the
intermediate transfer member can face the process cartridges
under a condition 1n which the opening and closing member
1s closed, and the intermediate transier member can be sepa-
rated from the process cartridges under a condition 1n which
the opening and closing member 1s open; and a moving guide
for holding the process cartridges. The moving guide 1is
moved 1n interlocking relationship with a closing motion of
the opening and closing member from a load position, to
which the process cartridges are loaded, to a mount position,
in which the process cartridges are capable of performing an
image forming operation, such that the process cartridges
mounted to the load position can be moved to the mount
position.

15 Claims, 12 Drawing Sheets
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ELECTROPHOTOGRAPHIC IMAGE
FORMING APPARATUS TO WHICH A
PLURALITY OF PROCESS CARTRIDGES
ARE DETACHABLY MOUNTABLE BY USING
A MOVING GUIDE AND AN OPENING AND
CLOSING MEMBER

This application 1s a divisional application of application
Ser. No. 10/926,098, filed Aug. 26, 2004, allowed.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to an electrophotographic
image forming apparatus, and a process cartridge detachably
mountable to a main body of an electrophotographic image
forming apparatus.

An electrophotographic 1mage forming apparatus dis-
cussed herein 1s an apparatus for forming an 1image on a
recording medium using an electrophotographic image form-
ing method. The electrophotographic image forming appara-
tus 1s exemplified by an -electrophotographic copying
machine, an electrophotographic printer ({or example, a laser
printer and an LED printer), a facsimile apparatus, a word
processor, and a complex machine thereol (for example, a
multi-function printer).

Further, a process cartridge discussed herein 1s a structure
which 1s constructed by integrally assembling process means,
such as charging means, developing means and cleaning
means, and an electrophotographic photosensitive drum in
the form of a cartridge, and which 1s adapted to be detachably
mountable to a main body of an electrophotographic 1image
forming apparatus. Alternatively, a process cartridge dis-
cussed herein 1s a structure that 1s constructed by integrally
assembling at least one of charging means, developing means
and cleaning means, which act as process means, and an
clectrophotographic photosensitive drum 1n the form of a
cartridge, and 1s adapted to be detachably mountable to a
main body of an electrophotographic image forming appara-
tus, or a cartridge that 1s constructed by integrally assembling,
at least developing means serving as process means, and an
clectrophotographic photosensitive drum 1n the form of a
cartridge, and 1s adapted to be detachably mountable to a
main body of an electrophotographic image forming appara-
tus.

2. Description of the Related Art

Conventionally, an electrophotographic image forming
apparatus employs a process cartridge system in which an
clectrophotographic photosensitive drum (hereinafter also
simply referred to as a photosensitive drum) and process
means actable on the photosensitive drum are integrally
assembled 1n the form of a cartridge that 1s detachably mount-
able to a main body of an electrophotographic image forming
apparatus. According to such a process cartridge system, an
operator or a user can carry out maintenance of the apparatus
on his or her own without relying on a serviceman. Hence,
operation capability or readiness of the apparatus can be
drastically improved. Therefore, the process cartridge system
1s widely used 1n electrophotographic image forming appa-
ratuses.

In an 1mage forming apparatus of a cartridge system, 1t 1s
conventionally known that a process cartridge 1s moved to an
image forming position (a mount position), or a position 1n
front of a main body of the apparatus (a load position), 1n
interlocking relationship with an opening or closing motion
of an opening and closing cover for opening or closing an
opening of the main body of the apparatus (see United States
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Patent Application Publication No. U.S. 2002/0159790 Al,
which has matured into U.S. Pat. No. 6,690,902). In a con-
struction as disclosed in this U.S. patent, the cartridge 1s
loaded (mounted) to a moving guide in front of the main body
of the apparatus, and the moving guide guides the cartridge to
the mount position in interlocking relationship with the
motion of the cover when the cover 1s closed.

Accordingly, when the cartridge 1s mounted in the main
body of the apparatus, the user need not push the cartridge
into a deep mner portion of the main body of the apparatus. It
1s therefore possible to drastically improve the operation
readiness ol mounting a cartridge 1n a main body of an appa-
ratus.

SUMMARY OF THE INVENTION

It1s an object of the present invention to further improve the
above-discussed related art, and to provide an electrophoto-
graphic 1image forming apparatus in a main body of which a
process cartridge can be mounted with a preferable mounting
operation readiness, and a process cartridge.

It 1s another object of the present invention to provide an
clectrophotographic 1mage forming apparatus i a mount
position 1n a main body of which a process cartridge can be
mounted with an improved mounting operation readiness,
and a process cartridge.

It 1s another object of the present mvention to provide an
clectrophotographic 1mage forming apparatus which 1s
capable of accurately positioning a process cartridge in a
main body of the apparatus, and a process cartridge.

It 1s another object of the present mvention to provide an
clectrophotographic 1mage forming apparatus which 1s
capable of accurately achieving an electrical connection
between a main body of the apparatus and a process cartridge,
and a process cartridge.

It 1s another object of the present invention to provide an
clectrophotographic 1mage forming apparatus which 1s
capable of accurately moving a process cartridge to a mount
position against a push-resistant force when the process car-
tridge 1s mounted 1n the mount position 1n a main body of the
apparatus, and a process cartridge.

It 1s still another object of the present invention to provide
a process cartridge detachably mountable to a main body of
an electrophotographic image forming apparatus, which pro-
cess cartridge includes an electrophotographic photosensitive
drum, process means actable on the electrophotographic pho-
tosensitive drum, a cartridge frame for supporting the elec-
trophotographic photosensitive drum and the process means,
and a first electrical contact provided on the cartridge frame,
and 1n which the first electrical contact 1s adapted to abut and
be electrically connected to an electrical contact member
provided on a moving guide movable from a load position, to
which the process cartridge 1s loaded, to a mount position, in
which the process cartridge 1s capable of performing an
image forming operation, when the process cartridge 1s in the
mount position.

These and other objects, features and advantages of the
present invention will become more apparent upon consider-
ation of the following description of the preferred embodi-
ments of the present invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic cross-sectional view illustrating a
condition of an embodiment of an 1image forming apparatus
according to the present invention, in which an opening and
closing door 1s open;
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FIG. 2 1s a schematic cross-sectional view illustrating a
color laser printer which 1s an application of an embodiment
of an 1mage forming apparatus using an electrophotographic
process;

FIG. 3 1s a schematic perspective view illustrating a con-
dition 1n which an embodiment of a process cartridge 1s held
by a moving guide;

FIG. 4 1s a schematic perspective view 1illustrating a con-
dition of a link mechanism 1n a position at the time of an
operating condition of an embodiment of an 1mage forming
apparatus according to the present invention;

FIG. 5 1s a schematic perspective view illustrating a con-
dition of a link mechanism 1n a position at the time of an open
condition of an opening and closing door in an embodiment of
an 1mage forming apparatus according to the present imven-
tion;

FIG. 6 15 a partly-enlarged perspective view 1llustrating a
condition of a link mechanism 1n a position at the time of an
operating condition of an embodiment of an 1mage forming
apparatus according to the present invention;

FIG. 7 1s a schematic perspective view illustrating a con-
dition of a link mechanism 1n a position at the time of an
opening-starting condition of an opening and closing door 1n
an embodiment of an 1image forming apparatus according to
the present invention;

FIG. 8 1s a schematic cross-sectional view 1illustrating an
embodiment of a process cartridge according to the present
imnvention;

FIG. 9 1s a schematic perspective view illustrating an
embodiment of a process cartridge according to the present
invention;

FIG. 10 1s a schematic perspective view 1llustrating an
embodiment of a process cartridge according to the present
invention;

FI1G. 11 1s a schematic perspective view illustrating a con-
dition 1n which an embodiment of a process cartridge 1s to be
mounted to a moving guide;

FI1G. 12 15 a partial perspective view 1llustrating a left side
plate of a moving guide according to an embodiment, viewed
from an upper right side; and

FIG. 13 1s a partial cross-sectional view illustrating an
clectrical contact structure between a main body of a printer
and a process cartridge according to a second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will hereinafter be
described with reference to the drawings. With respect to
s1zes, materials, shapes, relative positional relationships, and
the like of structural components described 1n the following
embodiments, the scope of the present invention 1s not limited
to those described, unless described otherwise. Further, mate-
rials, shapes, and the like of portions or elements initially
described in the following descriptions hold throughout these
descriptions, unless newly described.

In the following descriptions, the longitudinal direction of
a process cartridge 1s a direction which intersects (1s substan-
tially perpendicular to) a direction along which a process
cartridge 1s mounted to or dismounted from a main body of an
apparatus, and which 1s also a longitudinal direction of an
clectrophotographic photosensitive drum. Further, the top or
upper surface of a process cartridge 1s a surface or side which
takes an upper position when. the process cartridge 1s
mounted 1n a main body of an apparatus, and the bottom or
lower surface of a process cartridge 1s a surface or side which
takes a lower position under such a condition.
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(Description of an Overall Image Forming Apparatus)

An overall construction of a color electrophotographic
image forming apparatus according to a first embodiment of
the present invention will be described with reference to FIG.
2. FI1G. 2 illustrates the entire structure of a color laser printer
which 1s an application of the color electrophotographic
image forming apparatus according to the first embodiment.

As 1llustrated 1n FIG. 2, the color laser printer (hereinafter
also referred to as a printer simply) 1s a printer of 4-sequen-
tial-drum system (an in-line system) that includes four pro-
cess cartridges 2 (2Y, 2M, 2C and 2Bk), an intermediate
transfer member 35, a fixing portion 50 for fixing a color
image transierred to a recording medium P (for example, a
recording paper, an OHP sheet or the like), and pairs of
discharging rollers 53, 54 and 53 for discharging the record-
ing medium P onto a discharging tray 56 provided on an upper
surface of the apparatus.

The four process cartridges 2 (2Y, 2M, 2C and 2Bk) are
mounted in a manner of a perpendicular arrangement.

The cartridge 2Y accommodates a yellow developer, and
forms a yellow-developer 1image. The cartridge 2M accom-
modates a magenta developer, and forms a magenta-devel-
oper 1mage. The cartridge 2C accommodates a cyan devel-
oper, and forms a cyan-developer image. The cartridge 2Bk
accommodates a black developer, and forms a black-devel-
oper 1image.

The developer images formed by the respective cartridges
2 are transierred to the intermediate transier member 35 1n a
superimposed manner, and the intermediate transfer member
35 transiers the developer image (a color image) to the record-
ing medium P.

The cartridges 2 of four colors are individually detachably
mountable to a main body 100 of the apparatus (the printer).

Constructions of portions of the image forming apparatus
will be described with reference to FI1G. 2. In a case where the
structure of each color cartridge 1s the same, description will
be made only of the cartridge 2Y containing a yellow toner,
and reference numerals or characters and descriptions of the
other cartridges will be appropriately omitted.
(Electrophotographic Photosensitive Drum)

A photosensitive drum 21 (21Y) constitutes the cartridge 2
together and integrally with a photosensitive drum frame 24
(24Y). The cartridge 2 1s supported by the main body 100 1n
a detachably mountable manner. The cartridge 2 can be
readily replaced by another 1n accordance with a life of the
photosensitive drum 21.

The photosensitive drum 21 1n this embodiment 1s con-
structed by coating an outer circumierential surface of an
aluminum cylinder with an organic photoconductive layer.
The photosensitive drum 21 1s rotatably supported by the
photosensitive drum frame member 24 for accommodating
the photosensitive drum 21. A driving force of a driving motor
(not shown) 1s adapted to be transmitted to one end (a back-
ward end 1n FIG. 2) of the photosensitive drum 21, so that the
photosensitive drum 21 can be rotated 1n a counterclockwise
direction (1n FIG. 2) according to an image forming opera-
tion.

(Charging Means)

The charging means uses a contact-charging method. A
roller-shaped conductive charging roller 23 (23Y) 1s caused to
abut the surface of the photosensitive drum 21, and a voltage
1s applied to the charging roller 23. Thus, the surface of the
photosensitive drum 21 1s uniformly charged.

(Exposing Means)

Exposure of the photosensitive drum 21 1s performed by a
scanner portion 1 (1Y). Upon supply of an image signal to a
laser diode (not shown), the diode emits an 1mage light 10
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(10Y) corresponding to the image signal, and a polygon mir-
ror 11 (11Y) 1s irradiated with this light.

The polygon mirror 11 1s rotated by a scanner motor 12
(12Y). The image light 10 retlected by the mirror 11 1s guided
to the surface of a rotating photosensitive drum 21 through an
imaging lens 13 (13Y). The surface of the photosensitive
drum 21 1s selectively exposed by the image light 10. A latent
image 1s thus formed on the photosensitive drum 21.

(Developing Means)

The developing means visualizes the latent image. A devel-
oping unit 26 (see FI1G. 8) 1s provided to achieve development
with a developer. The developing unit 26 includes a develop-
ing roller 22 (22Y). The developing roller 22 (22Y) 1s 1n
contact with the photosensitive drum 21 while rotating. The
latent 1image formed on the photosensitive drum 21 i1s thus
developed with the developer.

(Intermediate Transter Member)

The developer images on the photosensitive drums 21
developed by the respective developing units 25 are trans-
terred to the mntermediate transfer member 33 1n a superim-
posed manner at the time of a color image forming operation.
The intermediate transter member 33 is therefore rotated 1n a
clockwise direction (in FIG. 2) 1n synchronization with an
outer circumierential speed of the photosensitive drum 21.

The developer images formed on the photosensitive drums
21 are transierred to the intermediate transfer member 35 1n a

superimposed manner by voltage-applied primary transfer-
ring rollers 34 (34Y, 34M, 34C and 34Bk) at primary trans-

terring portions T1 (T1Y, T1M, T1C and T1Bk) which are
contact points between the photosensitive drums 21 and the
transierring rollers 34. The transierring roller 34 1s arranged
facing the photosensitive drum 21 to sandwich the interme-
diate transfer member 35 therebetween.

The mtermediate transifer member 35 subjected to the
superimposed transier sandwiches the recording medium P at
a secondary transierring portion 12 together with a voltage-
applied secondary transferring roller 51. The recording
medium P 1s thus conveyed by the intermediate transier mem-
ber 35 and the secondary transferring roller 51 such that the
color developer 1images on the mtermediate transfer member
35 can be simultaneously transierred to the recording
medium P.

The intermediate transfer member (an intermediate trans-
ter belt) 35 in this embodiment 1s comprised of a scamless
resin belt having a circumierential length of about 620 mm.
The intermediate transier member 335 1s stretched around
three axes of a driving roller 31, a secondary transierring
opposed roller 32 and a tension roller 33. Both opposite ends
of the tension roller 33 are urged by springs. Accordingly,
even 1 the circumierential length of the intermediate transter
member (belt) 35 changes due to variations of temperature
and humidity 1n the main body 100 of the apparatus, or with
time, the amount of this change can be absorbed.

The intermediate transier member 335 1s supported in the
main body 100 of the apparatus with the driving roller 31
being a supporting point, and a driving force of a driving,
motor (not shown) 1s transmitted to one end (a backward end
in FIG. 2) of the driving roller 31. The intermediate transfer
member 35 1s accordingly rotated in a clockwise direction (in
FIG. 2) pursuant to the image forming operation.

(Feeding Portion)

The feeding portion supplies the recording medium P to the
cartridge 2 mounted in the apparatus. The feeding portion
includes a cassette 7 for accommodating a plurality of record-
ing media P, a feeding roller 41, a separating pad 42, a feeding
guide 43, and a pair of registration rollers 44.
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At the time of forming an 1mage, the roller 41 1s rotated 1n
accordance with the image forming operation. Each one sheet
of the recording medium P 1s thus supplied from the feeding
cassette 7. The thus-fed recording medium P 1s guided by the
guide 43, and reaches the pair of registration rollers 44. The
pair of registration rollers 44 carry out a non-rotating opera-
tion for achieving a standstill stand-by of the recording
medium P and a rotating operation for feeding the recording
medium P toward the mtermediate transfer member 35 1n a
predetermined sequence. Positional alignment 1s thereby
achieved between the image and the recording medium P
during the transferring process at the following step.

(Transierring Portion)

The transferring portion has the secondary transierring
roller 51 which 1s capable of swinging. The transferring roller
51 1s movable 1n approximately up and down directions (in
FIG. 2), and can be driven. The secondary transferring roller
51 1s pressed against the mntermediate transifer member 35 at
a predetermined pressure by a cam member (not shown) with
the recording medium P being sandwiched between the inter-
mediate transier member 35 and the secondary transierring,
roller 51, 1n synchromization with a timing for transferring the
color images to the recording medium P. At this moment, a
bias 1s applied to the transferring roller 31. The developer
images on the mtermediate transier member 35 are thereby
transterred to the recording medium P. Here, the intermediate
transfer member 35 and the transferring roller 51 are driven,
respectively. Accordingly, the recording medium P sand-
wiched between the intermediate transfer member 35 and the
transierring roller 51 1s fed in a ledt direction (in FIG. 2) after
being subjected to the transferring process, and reaches the
fixing device 50.

(Fixing Device)

The fixing device 50 fixes the color developer images to the
recording medium P. The fixing device 50 includes a film
guide unit 61 containing a ceramic heater 63 for applying heat
to the recording medium P, and a pressing roller 62 for bring-
ing the recording medium P into pressure-contact with the
film guide umt 61. Heat and pressure are thus applied to the
recording medium P. The color developer images are accord-
ingly fixed to the recording medium P.

(Image Forming Operation)

The 1mage forming operation by the thus-constructed
apparatus will be described.

The feeding roller 41 (FIG. 2) 1s mmitially rotated. The
recording medium P 1n the cassette 7 1s accordingly fed out
toward the pair of registration rollers 44.

On the other hand, the photosensitive drum 21 and the
intermediate transier member 33 are rotated in directions
indicated by the arrows (FIG. 2) at a predetermined outer
circumierential speed V (heremnafter also referred to as a
process speed), respectively.

The photosensitive drum 21 with the surface charged by the
charging roller 23 1s subjected to exposure to the laser light
(the 1mage light) 10, and an electrostatic latent 1mage 1s
formed on the photosensitive drum 21. Image forming opera-
tions are common to the respective colors, and therefore, that
of the yellow image will be described 1n the following.
(Formation of Yellow Image)

The photosensitive drum 21Y 1s irradiated with the yellow
image light 10Y by the scanner portion 1Y, and a latent image
corresponding to the yellow image 1s thus formed on the
photosensitive drum 21Y. The developing roller 22Y 1s
rotated simultaneously with that formation of the latent
image. A voltage at the same polarity as a charged polarity of
the photosensitive drum 21Y 1s applied to the developing
roller 227Y such that the yellow developer can be attached to
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the latent 1mage on the photosensitive drum 21Y. The devel-
opment 1s thus carried out. The thus-developed yellow devel-
oper image 1s primarily transierred to the outer circumierence
of the intermediate transfer member 35 at the transferring
portion T1Y by the transferring roller 34Y.

Formations of latent images and developments of yellow,
magenta, cyan and black are performed in this order in the
same manner as discussed above. The developer images are
transierred to the intermediate transter member 35 at the
primary transferring portions T1Y, T1M, T1C and T1Bk,
respectively. A full color image formed with four developers
of yellow, magenta, cyan and black can be thus formed on the
intermediate transier member 35.

The recording medium P 1n the above-discussed stand-by
state at the pair of registration rollers 44 begins to be fed prior
to completion of transier of the black developer to the inter-
mediate transfer member 35.

At the time of forming the four color 1mages on the inter-
mediate transfer member 35, the transierring roller 51, which
1s so far 1n a lower stand-by position, and under a non-contact
condition with the intermediate transfer member 35, 1s moved
upward by a cam (not shown) simultaneously. The recording,
medium P 1s thus brought into pressure-contact with the inter-
mediate transier member 35 by the transferring roller 51 at the
secondary transferring portion T2. A bias at a polarity oppo-
site to that of the developer 1s applied to the transferring roller
51. Thus, the tull color image of four colors on the interme-
diate transfer member 35 1s simultaneously transierred to the
recording medium P.

After that, the recording medium P 1s separated from the
intermediate transier member 35, and 1s fed to the fixing
device 50 through conveying means 52. The developer image
1s then fixed. Thereaiter, the recording medium P 1s dis-
charged to the discharging tray 56 provided on the upper
portion of the main body through the pairs of discharging
rollers 53, 54 and 55. The image forming operation 1s thus
completed.

(Process Cartridge Mounting Method)

Description will be made of the process cartridge 2, a
mechanism for mounting the process cartridge 2, and the
clectrophotographic 1mage forming apparatus according to
the first embodiment. FIG. 1 1s a cross-sectional view 1llus-
trating a condition 1n which an opening and closing door of a
printer A (the image forming apparatus of this embodiment)
1S open.

As 1llustrated 1n FIG. 1, an opening and closing door 16
provided in a main body 100 of the apparatus has a rotational
center on a front lower side of the image forming apparatus
(printer) A. The above-discussed intermediate transfer mem-
ber 35 1s arranged on a side of the door 16. Therefore, the user
can make access to the process cartridges 2 (2Y, 2M, 2C and
2Bk) when the door 16 1s open.

The door 16 1s opened or closed when the cartridge 2 1s to
be mounted to or dismounted from the main body 100.

A moving guide 101 holds a plurality of cartridges 2 (2,
2M, 2C and 2BKk) 1n the form of a unit. Pivot portions 101a-5
and 1015-b (see FIG. 3) of the moving guide 101 are provided
in an upper portion of the apparatus, and are coupled to the
door 16 by a link mechanism (described later). Therefore,
upon opening the door 16, the moving guide 101 1s rotated
about the pivot point, and moved toward the front side.
Accordingly, the cartridges 2 supported by the moving guide
101 are also moved toward the front side.

In the first embodiment, a rotation angle at this moment 1s
about 45 degrees.

In this state, the user loads (mounts) the cartridges 2 to the
moving guide 101, or dismounts the cartridges 2 from the
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moving guide (supporting frame) 101. There 1s no obstacle
along directions indicated by the arrows 1n FIG. 1, so that
operation can be readily carried out.

Description will be made of the mounting and dismounting,
of the process cartridge 2 with respect to the main body 100 of
the apparatus.

FIG. 3 1s a perspective view 1llustrating a condition under
which the cartridges 2 are supported by the moving guide
101. The process cartridges 2Bk and 2C are not shown for the
convenience of description.

The moving guide 101 has a right side plate 101a and a left
side plate 1015. The right side plate 101a supports right sides
of the cartridges 2Y, 2M, 2C and 2BKk. The left side plate 1015
supports leit sides of the cartridges 2Y, 2M, 2C and 2BKk. In
this embodiment, the right side plate 101a and the left side
plate 1015 constituting the moving guide 101 are separately
formed to reduce the cost. However, the moving guide 101
can be 1mtegrally formed, or can be constructed by coupling
separate members.

In the moving guide 101 of this embodiment, the right side
plate 101a and the left side plate 1015 are coupled by a link
member (described later). Hence, phases of the side plates
101a and 1015 are also set to be approximately the same. The
moving guide 1s thus constructed like the structure con-
structed 1n the form of a unit.

The right side plate 101a 1s provided with a guide rib
101a-a, and the left side plate 1015 1s provided with a guide
rib 1015-a. Those ribs support a lower side of the cartridge 2
when the cartridge 2 1s inserted into a space between the side
plates 101a and 105, so that the insertion can be smoothly
achieved.

There are further provided pivot portions 101a-b and
1015-b that act as the rotational center when plural cartridges
are assembled 1nto a united structure.

An opening portion 101a-c 1s formed in the right side plate
101a. Therefore, there 1s no interference between the side
plate 101a and a positioning bearing 28 of first and second
driving-force transmitting portlons 78 and 79 (see FI1G. 10)
tf’lrough which the cartridge 2 receives the driving force from
the main body 100 of the apparatus. Further, an opemng
10156-c 1s formed 1n the lett side plate 105. Thereby, a posi-
tioning bearing 27 provided 1n the cartridge 2 does not inter-
tere with the side plate 1015.

Bosses are further provided at two locations, respectively.
The boss acts as a coupling portion with the link mechanism
described later.

Description will be made of actual motions and the cou-
pling of the moving guide 101 to the link mechanism.

FIGS. 4, 5, 6 and 7 are schematic perspective views 1llus-
trating an 1nner portion of the apparatus and the link mecha-
nisms coupling to the right side plate 101a and the left side
plate 1015, respectively. FIG. 4 1s a schematic perspective
view 1llustrating a condition of the link mechanism 1n a posi-
tion at the time of an operating condition of the image forming
apparatus according to this embodiment. FIG. 5 1s a sche-
matic perspective view 1llustrating a condition of the link
mechanism 1n a position at the time of an open condition of
the opening and closing door of the image forming apparatus
according to this embodiment. FIG. 6 1s a partly-enlarged
perspective view 1llustrating the condition of the link mecha-
nism shown 1n FIG. 4. FI1G. 7 1s a schematic perspective view
illustrating a condition of the link mechanism in a position at
the time of an opening-starting condition of the opeming and
closing door of the image forming apparatus according to this
embodiment.

A coupling rod 102 1s a link member for coupling to the
boss provided 1n the moving guide 101. An end portion of the
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coupling rod 102 on a side opposite to its coupling portion for
coupling to the boss has an approximately-L-shape, and
extends toward a rear portion of the main body 100 of the
apparatus. This end portion 1s coupled to a rotation rod 103
such that a certain time lag can be set from the start of opening
of the opening and closing door 16 t1ll the start of motion of
the moving guide 101.

An mtermediate rod 104 1s coupled to the rotation rod 103.
A door coupling plate 105 provided integrally with the open-
ing and closing door 16 1s coupled to an end portion of the
intermediate rod 104 on a side opposite to the coupling por-
tion between the rotation rod 103 and the intermediate rod
104.

A central side plate 106 fixed to the main body 100 of the
apparatus A 1s provided with positioning holes 1064 formed
corresponding to the cartridges 2 of respective colors, such
that the cartridges 2 can be positioned.

A rod guide member 108 for guiding the coupling rod 102
1s fixed to a front side plate 107 provided in the main body 100
of the apparatus A. The front side plate 107 1s further provided
with two holes formed at two locations to prevent interference

with the boss serving as a coupling portion to the moving
guide 101.

A holding spring 109 holds the moving guide 101 through
the coupling rod 102 when the door 16 1s closed.

Description will be made of a condition 1in which the door
16 1s closed, referring to FIGS. 4 and 6. The moving guide 101
1s pushed back toward a side of the main body 100 of the
apparatus by the link mechanism coupled to the door 16,
which 1s comprised of the door coupling plate 105, the inter-
mediate rod 104, the rotation rod 103, and the coupling rod
102 coupled to the moving guide 101. The moving guide 101
1s under a condition in which it 1s elastically urged by the
holding spring 109.

In this state, each cartridge 2 1s elastically urged by a spring
(not shown) such that bearings 27 and 28 provided at both
longitudinal opposite ends of the cartridge 2 are pressed
against an end surface of the positioning hole 1064 formed 1n
the central side plate 106.

The apparatus 1s thus constructed such that the cartridge 2
can be positioned by not only the moving guide 101 but also
the main body 100 of the apparatus A (1.¢., the side plate 106
in the main body 100). Accordingly, when the cartridge 2 1s to
be loaded to the moving guide 101, the moving guide 101 acts
only as a member for roughly guiding the cartridge 2. There-
fore, the user can only roughly load (mount) the cartridge 2 to
the moving guide 101. As a result, the user need not mount or
load the cartridge 2 while confirming 1f 1t 1s accurately
mounted or loaded, or not. The operation readiness can be
hence improved.

Description will be made of a condition 1n which the door
16 begins to be opened, referring to FIG. 7. At the beginning
of opeming of the door 16, the link mechanism including the
door coupling plate 103, the intermediate rod 104, and the
rotationrod 103 1s moved 1n interlocking relationship with the
door 16. The rotation rod 103 1s rotated about the coupling
portion coupled to the coupling rod 102. Accordingly, the
coupling rod 102 does not move until the rotation rod 103
takes an approximately horizontal position.

Under a condition in which the coupling rod 102 does not
move, the drive transmitting means of the cartridge 1s discon-
nected by a driving cancellation mechanism (not shown) for
the cartridge 2, which 1s 1nterlocked with the motion of the
opening and closing door 16 separately from the coupling rod
102.

After the drive transmitting means of the cartridge 2 1s
disconnected, the coupling rod 102 begins to move 1n 1nter-
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locking relationship with the motion of the door 16. There-
fore, the cartridge 2 can be smoothly moved to a load position
200 without any special operation by the user.

The load position 200 1s located on a front side of the main
body 100 of the apparatus A, and on a side where the door 16
1s provided. Therefore, the user can load the cartridge 2 to the
moving guide 101 on the front side of the main body 100 of
the apparatus A.

Further, the user can unload the cartridge 2 from the mov-
ing guide 101.

The user need not msert a hand deep 1into the main body of
the apparatus when the cartridge 2 1s to be taken out from a
mount position 300.

Accordingly, when the cartridge 2 1s to be mounted in the
mount position 300 of the main body 100 of the apparatus A,
it 1s not necessary for the user to push the cartridge 2 deep nto
the main body 100 of the apparatus A.

Thus, mounting and dismounting readiness of the cartridge
2 can be improved. Here, the door 16 1s opened or closed
when the cartridge 2 1s to be mounted to or dismounted from
the main body 100 of the apparatus.

Due to the presence of the above-discussed link mecha-
nism, a time delay for disconnecting the drive transmitting
means of the cartridge 2 1s created from the time the user
begins to open the door 16 and the time the moving guide 101
begins to move. Therefore, at the time of a normal 1mage
forming operation, it 1s possible to accurately transmit the
driving force as in conventional apparatuses. Further, 1t 1s also
possible to move the cartridge 2 1n interlocking relationship
with the motion of the door 16.

Description will be made of a condition 1n which the door
16 1s fully open, referring to FIG. 5. The moving guide 101 1s
moved to the load position 200, which forms an angle of about
45 degrees relative to the position at the image forming time,
by the link mechanism coupled to the door 16 and including
the door coupling plate 105, the imntermediate rod 104, the
rotation rod 103, and the coupling rod 102 (see FIG. 3). Due
to such motion of the cartridge 2 to the load position 200, the
user can readily make access to the cartridge 2, and 1t becomes
casy to carry out the loading, mounting and dismounting.

The mount position 300 1s a location whereat the cartridge
2 1s positioned 1n the main body 100 of the apparatus A.
Although the cartridge 2 slightly moves from this positioned
location at the time of 1mage formation, the mount position
300 1ncludes those both locations.

In this embodiment, an intermediate transtfer belt 1s used as
a member facing the electrophotographic photosensitive
drum. However, the intermediate transier belt can be replaced
by a conveying belt which bears transferring material. Also in
this case, the same technical advantages can be obtained.

In this embodiment, the moving guide 101 for moving the
cartridges 1n a united form 1s constructed so as to swing about
the p1vot provided 1n the upper portion of the main body 100
of the apparatus A. In the present invention, however, 1t1s only
necessary for the cartridge to be moved to a position on the
front side of the main body 100 of the apparatus A, at which
no obstacle, such as the mtermediate transferring unit, 1s
present, and which 1s a position permitting easy loading,
mounting and dismounting of the cartridge. Therefore, the
same technical advantages can be obtained even by a con-
struction 1n which the cartridge is slid obliquely 1n an upward
direction, for example.

Second Embodiment

Description will be made of characteristic portions of a
process cartridge and an 1image forming apparatus according
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to a second embodiment. The same structures as those of the
first embodiment will be appropriately omaitted.

(Process Cartridge)

The above-discussed cartridge will be described with ret-
erence to FIGS. 8, 9 and 10. FIG. 8 1s a cross-sectional view
of the process cartridge, and FIGS. 9 and 10 are perspective
views thereol, respectively. Constructions of vellow,
magenta, cvan and black cartridges are the same as each other.

The cartridge 2 1s divided into a drum unit 2a for support-
ing the photosensitive drum 21, the charging roller 23, and
cleaning means 26, and a developing unit 26 for supporting
developing means for developing an electrostatic latent
image formed on the photosensitive drum 21.

Those units 2a and 26 are coupled to each other such that
they can swing.

In the drum unit 24, the photosensitive drum 21 1s rotatably
supported by a drum frame member 24 through bearings 27
and 28. In the drum frame member 24, there are further
arranged the charging roller 23 for uniformly charging the
surface of the photosensitive drum 21, which acts as process
means, and a cleaning blade 26a for removing developer
remaining on the surface of the photosensitive drum 21,
which acts as process means.

Residual toner removed from the surface of the photosen-
sitive drum 21 by the cleaning blade 26a 1s supplied to a
removed-toner chamber 30, which 1s provided 1n a rear por-
tion of the drum frame member 24, by a toner carrying mecha-
nism 29. The toner chamber 30 1s also provided 1n the drum
unit 2a.

The developing unit 256 1includes the developing roller 22
rotated 1n a direction indicated by the arrow Y while being in
contact with the photosensitive drum 21, which acts as pro-
cess means, a developer container 70 for accommodating
developer, and a developing frame member 71 for supporting
these members. The developing roller 22 1s rotatably sup-
ported by the developing frame member 71 through bearing,
members. The developing frame member 71 1s further pro-
vided with a developer supplying roller 72 rotated 1n a direc-
tion indicated by the arrow Z while being in contact with the
developing roller 22, and a developing blade 73. Further,
there 1s provided 1n the developer container 70 an agitating,
member 74 for agitating the developer 1n the container 70 and
carrying it to the supplying roller 72.

The entire developing unit 25 1s coupled to the drum unit 24
by pins 77a rotatably about holes 77 formed 1n bearing mem-
bers 75 and 76 mounted to both longitudinal opposite ends of
the developing unit 25. Thus, a swinging structure 1s con-
structed. Accordingly, 1n the cartridge 2 itself (not mounted 1n
the main body), the developing roller 22 1s brought 1nto con-
tact with the photosensitive drum 21 by a rotating moment
about the holes 77. Further, the developing unit 256 1s always
resiliently urged to the photosensitive drum unit 2a by a
compression spring.

The cartridge frame member includes the drum frame
member 24 and the developing frame member 71.

During the developing operation, developer 1s carried to
the supplying roller 72 by the agitating member 74. The
supplying roller 72 rotating in the direction indicated by the
arrow 7. supplies the developer to the developing roller 22 by
sliding friction between the rotating supplying roller 72 and
the developing roller 22 rotating in the direction indicated by
the arrow Y. The developer 1s thus carried on the circumier-
ential surface of the developing roller 22. The developer
carried on the circumierential surface of the developing roller
22 reaches the developing blade 73 as the developing roller 22
rotates. The developing blade 73 regulates the developer and
gives 1t a desired amount of charged charges. Thus, a devel-
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oper layer having a predetermined thickness 1s formed on the
circumierential surface of the developing roller 22.

The developer 1s carried to the developing portion, 1n
which the photosensitive drum 21 1s 1n contact with the devel-
oping roller 22, as the developing roller 22 rotates. In the
developing portion, development 1s executed by a DC devel-
oping bias applied to the developing roller 22 from an elec-
trical power source (not shown). On the other hand, developer
remaining on the surface of the developing roller 22 1s
removed from the circumierential surface of the developing
roller 22, and collected. The thus-collected developer 1s agi-
tated, and 1s mixed with remaining developer by the agitating
member 74.

(Electrical Connection Structure Between Main Body of
Image Forming Apparatus and Process Cartridge)

Description will be made of an electrical connection struc-
ture between the 1image forming apparatus and the process
cartridge according to the second embodiment, referring to
FIGS. 11, 12 and 13. FIG. 11 1s a schematic perspective view
illustrating a condition 1in which the process cartridge 1s to be
loaded to the moving guide. FIG. 12 is a partial perspective
view 1illustrating the left side plate of the moving guide
viewed Trom an upper right side. FIG. 13 1s a partial cross-
sectional view illustrating an electrical contact structure
between the 1mage forming apparatus and the process car-
tridge.

The cartridge 2 1s provided with first electrical contacts 81
(81a and 815b) on a left side surface (a side surface of the
cartridge 2 1n its longitudinal direction). The first electrical
contact 81a 1s a contact for applying a predetermined charg-
ing bias to the charging roller 23. The first electrical contact
81b6 1s an electrical contact for applying a predetermined
developing bias to the developing roller 22. The left side plate
1015 of the moving guide 101 provided 1n the main body 100
of the apparatus A 1s provided with an intermediate electrical
contact 90 with which the first electrical contact 81 provided
on the cartridge 2 1s brought into contact when the cartridge 2
1s loaded (mounted) to the moving guide 101.

The intermediate electrical contacts 90 (90a and 905) are
clectrical contact members for establishing electrical connec-
tions between the first electrical contacts 81 (81a and 815)
and second electrical contacts 91 provided 1n the main body
100 of the apparatus A, respectively. In the second embodi-
ment, a thin metal plate 1n the form of a leaf spring 1s used as
the intermediate electrical contact 90. An intermediate con-
tact member in the form of a wire spring or a pin can also be
used.

When the cartridge 2 1s mounted along a guide portion of
the moving guide 101, the first electrical contact 81 a pro-
vided on the cartridge 2 abuts a first contact face 90al (on the
cartridge side) of the intermediate electrical contact 90a pro-
vided on the left side plate 1015. Thus, the first electrical
contact 81a 1s electrically connected to the first electrical
contact 90a. Similarly, the first electrical contact 815 abuts a
first electrical contact face 9051, and hence the first electrical
contact 815 1s electrically connected to the intermediate elec-
trical contact 905b.

Upon closing the door 16, the cartridge 2 1s rotated together
with the moving guide 101, and 1s moved to the mount posi-
tion 300 whereat the 1mage formation is possible. A contact
tace 90c¢ (on the side of the main body of the apparatus) of the
intermediate electrical contact 90 (90a or 905) provided on
the lett side plate 1015 accordingly abuts a third electrical
contact face 91al of the second electrical contact 91 fixedly
provided on the main body 100 of the apparatus A.
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The first electrical contact 81a 1s electrically connected to
the second electrical contact 91 through the intermediate
clectrical contact 90a.

Though notillustrated 1n FIG. 13, the first electrical contact
81 similarly abuts a third electrical contact face (not shown)
of the second electrical contact (not shown) fixedly provided
on the main body 100 of the apparatus A, through the inter-
mediate electrical contact 905b.

In other words, a structure for electrically connecting the
first electrical contact 815 to the second electrical contact 1s
the same as the structure 1llustrated 1n FIG. 13, and 1ts 1llus-
tration 1s accordingly omitted. Thus, the first electrical con-
tact 8156 1s also electrically connected to the second electrical

contact (not shown) through the intermediate electrical con-
tact 90b.

Though not 1llustrated 1n FIG. 13, the second electrical
contact 91 1s electrically connected to an electrical power
source (not shown) provided 1n the main body 100 of the
apparatus A.

Due to the presence of the above-discussed intermediate
electrical contacts 90a and 905, the first electrical contacts 81
tor the respective colors can have the same electrical contact
structure, 1rrespective of a difference 1n rotation loci of the
respective color cartridge stations formed when each station
1s moved from the load position 200, 1n which the cartridge 2
1s loaded to the moving guide 101, to the mount position 300,
in which the image formation 1s possible, by the rotation or
swing of the moving guide 101.

Theretfore, positions and shapes of the first electrical con-
tacts 81 provided 1n the respective color cartridges 2 can be
the same as each other, respectively. The cost can be reduced
due to improvement of assemblage readiness of each color
process cartridge and common use of components. In other
words, structures of the electrical contacts in the respective
color cartridges 271, 2M, 2C and 2Bk can be the same as each
other.

Further, due to the above-discussed electrical contact struc-
ture, the cartridge 2 positioned 1n the mount position 300 can
receive a bias from the main body 100 of the apparatus A
notwithstanding the movement of the cartridge 2 from the

load position 200 to the mount position 300 by the moving
guide 101.

Further, the above-discussed contact provided in the main
body 100 of the printer can achieve a more stable electrical
connection than a structure 1n which the contact directly abuts
a contact provided 1n the cartridge 2 penetrating the leit side
1015. The reason for this 1s that there 1s no need to simulta-
neously consider both of a tolerance at the time when the
cartridge 2 1s loaded to the moving guide 101 and an assem-
blage tolerance of the moving guide 101 1n the main body 100
of the printer A. Accordingly, no high precision 1s necessary
for shapes and arrangements of the first electrical contact 81,
the second electrical contact 91 and the intermediate electri-
cal contact 90, and 1t 1s hence possible to improve the assem-
blage readiness and reduce the manufacturing cost of com-
ponents.

Further, due to the presence of the intermediate electrical
contact 90, the first electrical contact 81 and the second elec-
trical contact 91 are not necessarily located close to each
other. Accordingly, layout flexibility increases, and designing
becomes easy to perform. Specifically, the first electrical
contact 81 can be provided on a back side of the main body
100 of the apparatus A. Accordingly, there 1s almost no influ-
ence of the difference 1n the rotation loci of the respective
stations 1n the moving guide 101. In other words, the inter-
mediate electrical contact 90 provided 1n each station abuts
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the second electrical contact91, which 1s provided 1n the main
body 100 of the apparatus A, under a substantially horizontal
condition.

Furthermore, when the cartridge 2 1s moved to the mount
position 300 for the image formation by dint of the movement
of the moving guide 101, the first electrical contact 81 never
abuts the second electrical contact 91 directly. Therefore, the
cartridge 2 1s never pushed back toward the side of the door
16. Only a small pressing force 1s needed to move the car-
tridge 2 to the mount position 300. Thus, mounting readiness
of the cartridge 2 1n the main body 100 of the apparatus A 1s
improved.

Summaries of the above-discussed embodiments are as
follows.

There 1s provided an electrophotographic image forming,
apparatus A to which a plurality of process cartridges 2 are
detachably mountable for forming an 1mage on a recording
medium P, the plurality of process cartridges 2 each including
an electrophotographic photosensitive drum 21, and process
means (for example, a developing roller 22 and a charging
roller 23) actable on the electrophotographic photosensitive
drum, which electrophotographic image forming apparatus A
includes an openming and closing member (an opeming and
closing door 16), an intermediate transier member 35 or a
recording medium bearing member provided in the opening
and closing member (the opening and closing door 16) such
that the intermediate transfer member can face the process
cartridges under a condition 1n which the opening and closing
member 1s closed, and the intermediate transfer member can
be separated from the process cartridges under a condition in
which the opening and closing member 1s open, and a moving
guide 101 for holding the process cartridges, which 1s mov-
able 1n mterlocking relationship with a closing motion of the
opening and closing member (the opening and closing door
16) from a load position 200, to which the process cartridges
are loaded, to a mount position 300, 1n which the process
cartridges are capable of performing an image forming opera-
tion, such that the process cartridges 2 loaded 1n the load
position 200 can be moved to the mount position 300.

Further, there 1s provided an electrophotographic 1image
forming apparatus A which includes an intermediate transier
member 35 or arecording medium bearing member provided
in an opening and closing member (an opening and closing
door 16) such that the intermediate transter member can face
a plurality of process cartridges 2 under a condition 1n which
the opening and closing member 1s closed, and the interme-
diate transier member can be separated from the process
cartridges 2 under a condition in which the opening and
closing member 1s open.

Further, there 1s provided an electrophotographic image
forming apparatus A 1n which a link mechanism (a coupling
rod 102, a rotation rod 103, an intermediate rod 104, and a
door coupling plate 1035) for moving a moving guide 101 1n
interlocking relationship with a motion of an opening and
closing member (an opening and closing door 16) 1s con-
structed such that when the opening and closing member (the
opening and closing door 16) 1s opened from 1ts closed state,
the opening and closing member moves a predetermined
amount, and the moving guide 101 then begins to move.

Further, there 1s provided an electrophotographic image
forming apparatus A which 1s provided with a driving can-
cellation mechamism for disconnecting drive transmitting
means for transmitting drive to a photosensitive drum 21 and
process means while an opening and closing member (an
opening and closing door 16) moves a predetermined amount.

Further, there 1s provided an electrophotographic image
forming apparatus A in which a positioning member (a posi-
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tioming hole 106a) for positioning a process cartridge 2 rela-
tive to a main body of the electrophotographic image forming
apparatus A 1s fixed to the main body 100.

Further, there 1s provided an electrophotographic image
forming apparatus A in which a moving guide 101 includes an
clectrical contact member (an intermediate electrical contact
90) for electrically connecting a first electrical contact 81
provided 1n a process cartridge 2 to a second electrical contact
91 provided 1n a main body of the apparatus (a printer A).

Further, there 1s provided an electrophotographic image
forming apparatus A in which an electrical contact member
(an intermediate electrical contact 90) includes a first contact
face 90a1 for abutting a first electrical contact 81 provided in
a process cartridge 2 in a load position 200, and a second
contact face 90c¢ for abutting a second electrical contact 91
provided 1n a main body 100 of the apparatus when the
process cartridge 2 1s moved to a mount position 300.

Furthermore, there 1s provided a process cartridge 2
detachably mountable to a main body of an electrophoto-
graphic image forming apparatus A, which includes an elec-
trophotographic photosensitive drum 21, process means (for
example, a developing roller 22 and a charging roller 23)
actable on the electrophotographic photosensitive drum, a
cartridge frame (for example, a photosensitive drum frame
member 24 and a developing frame member 71) for support-
ing the electrophotographic photosensitive drum and the pro-
cess means, and a {first electrical contact 81 provided on the
cartridge {frame, and 1n which the first electrical contact 1s
adapted to abut and be electrically connected to an electrical
contact member (an mtermediate contact 90) provided on a
moving guide 101 for guiding the process cartridge from a
load position 200, to which the process cartridge 1s loaded, to
a mount position 300, in which the process cartridges 2 are
capable of performing an 1image forming operation, when the
process cartridge 1s 1n the load position 200.

As described above, according to the invention, the mount-
ing operability of the process cartridge to the main body of the
clectrophotographic 1mage {forming apparatus can be
improved.

While the invention has been described with reference to
the structure disclosed herein, it 1s not confined to the details
set Torth and this application 1s intended to cover such modi-
fications or changes as may come within the purposes of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Application No. 2003-209841 filed Aug. 29, 2003, which 1s
hereby incorporated by reference herein.

What 1s claimed 1s:
1. An electrophotographic 1mage forming apparatus to
which a plurality of process cartridges are detachably mount-
able for forming an 1mage on a recording medium, the plu-
rality of process cartridges each including an electrophoto-
graphic photosensitive drum, and process means actable on
the electrophotographic photosensitive drum, said electro-
photographic 1mage forming apparatus comprising:
an opening and closing member openable and closable
with respect to a main body of said electrophotographic
image forming apparatus, said opening and closing
member being rotated to an outside of one side of the
main body of said apparatus with a lower portion of the

main body of said apparatus acting as a rotation axis to
open the main body of said apparatus;

a moving guide for holding the plurality of process car-
tridges so that the plurality of process cartridges are
vertically arranged, said moving guide being rotated,
with an upper portion of the main body of said apparatus
acting as a rotation axis, 1n mterlocking relationship with
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a closing motion of said opening and closing member
from a load position, 1n which the plurality of process
cartridges are loaded, to a mount position, in which the
plurality of process cartridges can perform an image
forming operation, such that the plurality of process
cartridges loaded 1n the load position are moved to the
mount position, and said moving guide being con-
structed such that when said opening and closing mem-
ber 1s opened from a closed state 1n which said opening
and closing member 1s closed, said moving guide begins
to move 1n interlocking relationship with an opening
motion of said opeming and closing member after said
opening and closing member moves a predetermined
amount, and said moving guide 1s rotated toward the one
side of the main body of said apparatus in interlocking,
relationship with the opening motion of said opening
and closing member to move the plurality of process
cartridges held by said moving guide to the load posi-
tion; and

an intermediate transtier belt provided 1n said opening and
closing member such that said intermediate transfer belt
1s opposed to electrophotographic photosensitive drums
respectively provided in the plurality of process car-
tridges held by said moving guide 1n a closed state in
which said opening and closing member 1s closed, and
said intermediate transier belt 1s separated from the plu-
rality of process cartridges to a position 1 which said
intermediate transfer belt poses no obstacle to mounting,
and detaching of the plurality of process cartridges 1n an
open state 1n which said opening and closing member 1s
opened, and such that developer images respectively
formed on the -electrophotographic photosensitive
drums are transierred to said intermediate transfer beltin
a superimposed manner, and the developer images trans-
ferred 1n the superimposed manner are collectively
transierred from said intermediate transfer belt to the
recording medium,

wherein when the plurality of process cartridges are
detached from said moving guide, the plurality of pro-
cess cartridges are detached upward through the one side
of the main body.

2. An celectrophotographic 1mage forming apparatus
according to claim 1, further comprising a driving cancella-
tion mechanism for disconnecting drive transmitting means
for transmitting drive to the photosensitive drum and to the
process means, while said opening and closing member
moves the predetermined amount.

3. An clectrophotographic 1mage forming apparatus
according to claim 1, wherein positioning members for posi-
tioning the plurality of process cartridges relative to the main
body of said apparatus are fixed to the main body of said
apparatus.

4. An clectrophotographic image forming apparatus
according to claim 1, wherein said moving guide comprises
an electrical contact member for electrically connecting a first
clectrical contact provided 1n each of the plurality of process
cartridges to a second electrical contact provided in the main
body of said apparatus.

5. An celectrophotographic 1mage forming apparatus
according to claim 4, wherein said electrical contact member
comprises a first electrical contact face for abutting the first
clectrical contact provided 1n each of the plurality of process
cartridges held by said moving guide, and a second electrical
contact face for abutting the second electrical contact pro-
vided 1n the main body of said apparatus when each of the
plurality of process cartridges 1s moved to the mount position.

6. An electrophotographic image forming apparatus to
which a plurality of process cartridges are detachably mount-
able for forming an 1mage on a recording medium, the plu-
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rality of process cartridges each including an electrophoto-
graphic photosensitive drum, and process means actable on
the electrophotographic photosensitive drum, said electro-
photographic 1mage forming apparatus comprising:

an opening and closing member openable and closable

with respect to a main body of said electrophotographic
image forming apparatus, said opening and closing
member being rotated to an outside of one side of the
main body of said apparatus with a lower portion of the
main body of said apparatus acting as a rotation axis to
open the main body of said apparatus; and

a moving guide for holding the plurality of process car-

tridges so that the plurality of process cartridges are
vertically arranged, said moving guide being rotated,
with an upper portion of the main body of said apparatus
acting as a rotation axis, 1n imterlocking relationship with
a closing motion of said opening and closing member
from a load position, 1n which the plurality of process
cartridges are loaded, to a mount position, 1n which the
plurality of process cartridges can perform an image
forming operation, such that the plurality of process
cartridges loaded 1n the load position are moved to the
mount position, and said moving guide being con-
structed such that when said opening and closing mem-
ber 1s opened from a closed state 1n which said opening
and closing member 1s closed, said moving guide begins
to move 1n interlocking relationship with an opening
motion of said opening and closing member aiter said
opening and closing member moves a predetermined
amount, and said moving guide 1s rotated toward the one
side of the main body of said apparatus in interlocking,
relationship with the opening motion of said openming
and closing member to move the plurality of process
cartridges held by said moving guide to the load posi-
tion,

wherein when the plurality of process cartridges are

detached from said moving guide, the plurality of pro-
cess cartridges are detached upward through the one side
of the main body.

7. An electrophotographic i1mage forming apparatus
according to claim 6, further comprising a driving cancella-
tion mechanism for disconnecting drive transmitting means
for transmitting drive to the photosensitive drum and to the
process means, while said opening and closing member
moves the predetermined amount.

8. An clectrophotographic i1mage forming apparatus
according to claim 6, wherein positioning members for posi-
tioming the plurality of process cartridges relative to the main
body of said apparatus are fixed to the main body of said
apparatus.

9. An electrophotographic i1mage forming apparatus
according to claim 6, wherein said moving guide comprises
an electrical contact member for electrically connecting a first
clectrical contact provided 1n each of the plurality of process
cartridges to a second electrical contact provided in the main
body of said apparatus.

10. An celectrophotographic 1mage forming apparatus
according to claim 9, wherein said electrical contact member
comprises a first electrical contact face for abutting the first
clectrical contact provided i each of the plurality of process
cartridges held by said moving guide, and a second electrical
contact face for abutting the second electrical contact pro-
vided in the main body of said apparatus when each of the
plurality of process cartridges are moved to the mount posi-
tion.

11. An electrophotographic image forming apparatus to
which a plurality of process cartridges are detachably mount-
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able for forming an 1mage on a recording medium, the plu-
rality of process cartridges each including an electrophoto-
graphic photosensitive drum, and process means actable on
the electrophotographic photosensitive drum, said electro-
photographic image forming apparatus comprising;:

an opening and closing member openable and closable

with respect to a main body of said electrophotographic
image forming apparatus, said opening and closing
member being rotated to an outside of one side of the
main body of said apparatus with a lower portion of the
main body of said apparatus acting as a rotation axis to
open the main body of said apparatus; and

a moving guide for holding the plurality of process car-

tridges so that the plurality of process cartridges are
vertically arranged, said moving guide being rotated
about a rotation axis in interlocking relationship with a
closing motion of said opening and closing member
from a load position, 1n which the plurality of process
cartridges are loaded, to a mount position, 1n which the
plurality of process cartridges can perform an image
forming operation, such that the plurality of process
cartridges loaded 1n the load position are moved to the
mount position, and said moving guide being con-
structed such that when said opening and closing mem-
ber 1s opened from a closed state 1n which said opening
and closing member 1s closed, said moving guide begins
to move 1n 1nterlocking relationship with an opening
motion of said opeming and closing member after said
opening and closing member moves a predetermined
amount, and said moving guide 1s rotated toward the one
side of the main body of said apparatus 1n 1nterlocking,
relationship with the opening motion of said opening
and closing member to move the plurality of process
cartridges held by said moving guide to the load posi-
tion,

wherein when the plurality of process cartridges are

detached from said moving guide, the plurality of pro-
cess cartridges are detached through the one side of the
main body.

12. An electrophotographic 1mage forming apparatus
according to claim 11, further comprising a driving cancella-
tion mechanism for disconnecting drive transmitting means
for transmitting drive to the photosensitive drum and to the
process means while said opening and closing member moves
the predetermined amount.

13. An electrophotographic 1mage forming apparatus
according to claim 11, wherein positioning members for posi-
tioning the plurality of process cartridges relative to the main
body of said apparatus are fixed to the main body of said
apparatus.

14. An electrophotographic 1mage forming apparatus
according to claim 11, wherein said moving guide comprises
an electrical contact member for electrically connecting a first
clectrical contact provided 1n each of the plurality of process
cartridges to a second electrical contact provided 1n the main
body of said apparatus.

15. An electrophotographic 1mage forming apparatus
according to claim 14, wherein said electrical contact mem-
ber comprises a {irst electrical contact face for abutting the
first electrical contact provided 1n each of the plurality of
process cartridges held by said moving guide, and a second
clectrical contact face for abutting the second electrical con-
tact provided 1n the main body of said apparatus, when each
of the plurality of process cartridges are moved to the mount
position.
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